mechanisms that lead to region-specific development, several experimental and genetic studies have suggested that cells throughout the embryo share a common mechanism for linking cell division to cell fate (Mello et al., 1992 to LIT-1 and can activate a LIT-1-dependent kinase acmello@ummed.edu). 9 These authors contributed equally to the paper.
tein in each lit-1 mutant lead us to conclude that lit-1 is the C. elegans nemo gene.
Results

LIT-1 is highly homologous to Drosophila Nemo (Choi and Benzer, 1994) and mouse Nlk (Nemo-like kinase)
The lit-1 Gene Encodes a Putative Protein Kinase (Brott et al., 1998) within its predicted kinase domain Implicated in Mom (Wnt/WG) Signaling and also within a conserved C-terminal region. The We have used an RNA-mediated reverse genetic ap-N-terminal region is most divergent between LIT-1, proach (RNAi) to ask whether polarity genes identified in Nemo, and Nlk ( Figure 1A ). lit-1 can encode at least two other systems had Mom-related functions in C. elegans different 5Ј splice variants ( Figure 1B ). The lit-1(t1512) (Rocheleau et al., 1997 and our unpublished data). We mutation changes a conserved leucine in the predicted found a completely penetrant Mom phenotype resulted kinase domain, and the lit-1(t1534) mutation changes a from RNAi targeted to a C. elegans homolog of the Droglutamate to a lysine in a regulatory motif believed to sophila polarity gene nemo (Table 1 and pop-1 are epistatic to mutations in lit-1 (Kaletta et al., had shown that mutations in the lit-1 gene cause at least 1997); however, whether POP-1 localization and/or levone defect that is identical to that of mom mutants, els are regulated by lit-1(ϩ) activity had not been deterthat is, the transformation of intestinal precursors into mined. We immunostained lit-1(t1512) mutant embryos mesodermal precursors. We found that a yeast artificial for POP-1 and found that POP-1 protein levels appear chromosome (YAC) with C. elegans DNA containing the equal in the nuclei of sister cells resulting from AP divinemo homolog completely rescued lit-1(t1512) (see Exsions (Figure 2 ). Thus, a reduction or loss of lit-1(ϩ) perimental Procedures). These observations suggested activity appears to have the same effect on POP-1 asymthat the nemo homolog might be the lit-1 gene. We metry as previously described mutations in the mom sequenced the nemo homolog in the lit-1 mutants litgenes (Rocheleau et al., 1997; Thorpe et al., 1997; Lin 1(t1512) and lit-1(t1534) and found a mutation in each et al., 1998). (Figure 1 ). Taken together, the proximity of the respecTo determine if lit-1 had genetic interactions with the tive physical and genetic map positions of the nemo mom genes, we examined the phenotypes of lit-1 mutant embryos in which mom gene activity was removed by and lit-1 genes, the similarity of their RNAi and mutant Strains containing the temperature-sensitive mutation lit-1(t1512) were cultured at 25ЊC, the restrictive temperature, and 15ЊC, the permissive temperature, as indicated at right. All other strains were , 1996) . To ask whether lit-1(ϩ) activity was required in this pathway, we examined the development of the T cell in temperature-sensimutation or by RNAi. We found that lit-1 mutants tive lit-1(t1512) mutants shifted to restrictive temperastrongly enhance the polarity defects associated with ture during late embryogenesis. We observed several mom-2 (Wnt/WG), mom-5 (frizzled), and apr-1 (APC redefects in T cell development that were similar to those lated) ( LGIII: unc-32(e189), lit-5 g/ml aprotinin, 4 g/ml E-64, 2 g/ml pepstatin and 5 g/ml 1(t1512), lit-1(t1534), eT1(III; V), qC1; LGIV: him-3(e1147); LGV: dpyleupeptin) using a stainless steel homogenizer and lysed with 1% 11(e224), mom-2(ne141). C. elegans culture and genetics were as NP-40. Approximately 1 mg of protein extract was used for immunodescribed in Brenner (1974) . done as follows. Homozygous lit-1(t1512) animals grown at 15ЊC In each experiment, 200 g/ml of total yeast DNA was mixed with were allowed to lay eggs at 15ЊC for 3 hr. Then the adults were 100 g/ml of the dominant rol-6 marker plasmid pRF4 (Mello et al., removed and the eggs incubated at 25ЊC for 14 to 16 hr. The T cell 1991; Mello and Fire, 1995) . Approximately 50 separate transgenic polarity was scored in late L1 larvae as described by Herman and strains were made with each construct, and 1 in 5 were found to Horvitz (1994). have incorporated the coinjected YAC sequences.
Immunofluorescence microscopy for COS-7 cells was performed essentially as described (Tournier et al., 1999) except for the following modifications. Cells were fixed in 1ϫPBS (pH 7.2), 3% paraforMolecular Analysis and Plasmids maldehyde for 10 min at room temperature, followed by permeabiliCoding sequences in lit-1 and mutant alleles were determined by zation in methanol for 10 min at Ϫ20ЊC. Myc-POP-1 was detected sequencing RT-PCR products as described in Rocheleau et al. 
